Inventory of Supplemental Information
: Mass spectrometry and sequence of TgGAP40, a new component of the glideosome motor complex described in figure 1. Figure S2 : Schematic representation of the MLC1 constructs used in figure 2, localization of the corresponding proteins within the pellicle of the parasites and multiple alignment of the conserved N-termini of apicomplexan MLC1. Figure S3 : Multiple alignment of apicomplexan GAP45 showing the topology of the protein and the residues discussed in this study. The construct of GAP45 used in figures 3 and 4 are also represented and the mutated residues are highlighted. Figure S4 : Scheme recapitulating the steps leading to the conditional knockout (iKO) of GAP45 as well as the name of the strains obtained through this process and characterized in figure 5. The iKO showed no defect in cell division and in its organelles. Figure S5 : Schematic representation of the GAP mutants used to complement the iKO and characterized in figures 5 and 6. The localisation and regulation of two of them is presented in absence and presence of ATc. None of the complemented strains showed any defect in cell division. Figure S6 : Electron micrographs of GAP45-iKO and complemented strains (described in figure 6 highlighting the role of GAP45 is the cohesion of the pellicle. Figure S7 : Detailed localization of GAP70Ty (presented in figure 7) at the apical cap of the tachyzoites. Disruption of GAP70 gene in the KU80 strain shows the non-essential role of GAP70 in the tachyzoites lytic cycle. Table S1 : Summary of the phenotypes of GAP45 complementation mutants in presence of ATc Table S2 : List of the primers used in this study for cloning. B. Multiple alignment of apicomplexan GAP40 performed with CLUSTAL W (Thompson et al., 1994) . Identical residues are in red, strongly similar residues in green and weakly similar residues in blue. Transmembrane domains were predicted using TMHMM2 (Krogh et al., 2001) and are highlithed in yellow. TgGAP40 (Genbank HM751080), NcGAP40 (N. caninum assembled contigs, contig1129), PfGAP40 (Genbank XP_001351714), PbGAP40 (Genbank XP_679446), PyGAP40 (Genbank XP_730242), CpGAP40 (Genbank XP_628246), TpGAP40 (Genbank XP_763908), BbGAP40 (Genbank XP_001609843). B. The distribution of endogenous MLC1 (MLC1e), MLC1Ty and NtMLC1Ty in the pellicle was determined in extracellular tachyzoites treated with A. hydrophila aerolysin using anti-Ty antibody. Anti-GAP45 and anti-SAG1 were used to visualize the IMC (white arrow) and the PM (white arrowhead), respectively. Scale bar 2 µm.
SUPPLEMENTAL FIGURE LEGENDS
C. Multiple alignment of the conserved part of MLC1/MTIP N-terminal extension sequences from different Apicomplexans performed using CLUSTAL W (Thompson et al., 1994) . Identical residues are in red and strongly similar residues are in green. Accession numbers: TgMLC1 (GenBank AAL08211), NcMLC1 (N. caninum assemble contigs, contig 1003), EtMLC1 (GeneDB EIMER_contig_00029432), PfMTIP (GenBank AAN36529), PvMTIP (GenBank EDL44262), PyMTIP (GenBank AAL69979), PbMTIP (GenBank CAH99347), PcMTIP (GenBank CAH79004), TaMTIP (GenBank XP_954256) and TpMTIP (tigrdb, 525.06429).
Figure S3, related to Figures 3 and 4. GAP45 organization and generated constructs
A. Multiple alignment of GAP45 sequences from different apicomplexans performed using CLUSTAL W (Thompson et al., 1994) . Identical residues are in red, strongly similar residues in green and weakly similar residues in blue. The myristoylated glycine 2 and palmitoylated cysteine 5 were predicted using myristoylator (Bologna et al., 2004) and CSS-Palm 2.0 (Ren et al., 2008) , respectively and are indicated by a red arrow. The serines 163 and 167 are indicated by blue arrows and the two conserved C-terminal cysteines are indicated by black arrows. The coiled-coil domain prediction was performed using Coils (Lupas et al., 1991) (Thompson et al., 1994) . Identical residues are in red, strongly similar residues in green and weakly similar residues in blue. The myristoylated glycine 2 and palmitoylated cysteine 5 were predicted using myristoylator (Bologna et al., 2004) and CSS-Palm 2.0 (Ren et al., 2008) , respectively and are indicated by a red arrow. The coiled-coil domain prediction was performed using Coils (Lupas et al., 1991) and is indicated by a blue spring. F. PCR performed on genomic DNA extracted from ∆KU80 and ∆KU80∆GAP70 strains with the primers described in the previous scheme.
primers specific for the coding sequence of GAP70 (A and B) .
H. Plaque assay performed by incubating host cells with ∆KU80 and ∆KU80∆GAP70 strains for 7 days. pTUB8GAP40Ty
SUPPLEMENTAL TABLES
The coding sequence of GAP40 was amplified with the primers 3092/3095 and cloned into the pTUB8MycGFPPfMyoAtailTy-HX (Herm-Gotz et al., 2002) between MfeI and NsiI sites to generate pTUB8GAP40Ty.
pTUB8GAP45Ty and pTUB8GC-AAGAP45Ty
GAP45 and GC-AAGAP45 (G2A-C5A) were amplified from total cDNA using the following primers pairs 2258/2259 and 2260/2259, respectively and cloned into the pTUB8MycGFPPfMyoAtailTy-HX (Herm-Gotz et al., 2002) between the EcoRI and NsiI sites.
pTUB8GAP70Ty and pTUB8MycGAP70
GAP70 was annotated after amplification from cDNA using primers 2025/2026 (GenBank HM117968). The coding sequence was then subcloned into the pTUB8MycGFPPfMyoAtailTy-HX (Herm-Gotz et al., 2002) between the MfeI and NsiI restriction sites to generate pTUB8GAP70Ty or amplified with primers 2380/2381 and cloned in the same vector between
NsiI and PacI restriction sites pTUB8MycGAP70.
pTUB8MycHisGFPCtGAP45, pTUB8MycHisGFPCtGAP45CC-AA and pTUB8MycHisGFPGAP70
The C-terminal parts of GAP45 (aa 197 to 245) and GAP70 (aa 203 to 313) were amplified using the primers pairs 2386/2385 and 2443/2444, respectively, and cloned into pTUB8MycHisGFP-HX vector (derived from (Hettmann et al., 2000) ) downstream the GFP between the PstI and PacI restriction sites. C230A-C233A mutations were introduced by site-directed mutagenesis reaction with pTUB8MycHisGFPCtGAP45 as template using the QuikChange II Site-Directed Mutagenesis Kit (Stratagene) and the primers 2536/2537. pTetO7Sag4MycGAP45, pTetO7Sag4MycGFPGAP45, pTetO7Sag1GC-AAMycGAP45, pTetO7Sag4MycGAP45CC-AA, pTetO7Sag1GC-AMycGAP45CC-AA, pTUB8MycGAP45, pTUB8GC-AAMycGAP45, pTUB8MycGFPGAP45, and pTUB8MycGAP45CC-AA GAP45 was cloned in two steps into the pTetO7Sag4MycGFP vector (Meissner et al., 2002) . The N-terminal part (aa 1 to 40) was amplified with a Myc-tag sequence by PCR with primers 2258/2492 for the WT sequence or with primers 2260/2492 for the G2A-C5A mutated sequence and cloned between EcoRI and NsiI restriction sites. The rest of GAP45 sequence (aa 41 to 245) has been amplified with primers 2493/2383 and cloned between the NsiI and PacI sites to obtain pTetO7Sag4MycGAP45 and pTetO7Sag1GC-AAMycGAP45 or between the PstI and PacI sites to obtain pTetO7Sag4MycGFPGAP45. C230A-C233A mutations were introduced in pTetO7Sag4MycGAP45 and pTetO7Sag1GC-AAMycGAP45 by site-directed mutagenesis reaction using the QuikChange II Site-Directed Mutagenesis Kit (Stratagene) and the primer pair 2536/2537. pTUB8MycGAP45, pTUB8GC-AAMycGAP45, pTUB8MycGFPGAP45, and pTUB8MycGAP45CC-AA were then generated by cutting MycGAP45, GC-AAMycGAP45, MycGFPGAP45, and MycGAP45CC-AA of the pTetO7Sag4 using EcoRI and PacI restriction sites and subcloning into the same sites of pTUB8MycGFPPfMyoAtailTy-HX vector (Herm-Gotz et al., 2002) .
p2854-DHRF-5'3'GAP45
Around 5 kb of the 5' and 3' flanking regions of GAP45 were amplified by PCR with primers 2528/2529 and 2530/2531, respectively. The 5' flanking region was then cloned into the HindIII restriction site of the p2854-DHRF (Roos et al., 1994) and the 3' flanking region into the NotI site. A SbfI site was introduced in primers 2528 and 2531 to linearize the plasmid.
pTUB8MycGAP45-2coils, pTUB8TyGAP45CC-AA and pTUB8TyGAP45-2coils
The coiled-coil domain of GAP45 was amplified by PCR using the primers pair 2627/2628, 
pTUB8TyGAP70 and pTUB8TyGAP70Ct45
To create pTUB8TyGAP70 and pTUB8TyGAP70-Ct45, the N-terminal part of GAP70 with the Ty-tag was amplified with primers 2025/2613 and cloned between the EcoRI and PstI restriction sites of pTUB8MycHisGFPCtGAP70 and pTUB8MycHisGFPCtGAP45, respectively.
pTUB8TyGAP45∆coil
The N-terminal part of GAP45 (aa 1 to 40) was amplified from GAP45Ty with primers T7/2605 and cloned into pTUB8GAP70TyCtGAP45 between the KpnI and NarI restriction sites. The bleomycin cassette was then amplified with primers 2787/2642 and cloned in the SacII site.
p2855-HXGPRT-5'3'GAP70
Around 3 kb of the 5' and 3' flanking regions of GAP70 were amplified by PCR with primers 2665/2666 and 2667/2668, respectively. The 5' flanking region was then cloned between the KpnI and ApaI restriction sites of the p2855-HXGPRT (Donald and Roos, 1998) 
Parasite transfection and selection of stable transformants
Parasite transfections were performed by electroporation as previously described (Soldati and Boothroyd, 1993) . The hypoxanthine-xanthine-guanine phosphoribosyl transferase (hxgprt) gene was used as a positive selectable marker in the presence of mycophenolic acid (25 mg/mL) and xanthine (50 mg/mL), as described before (Donald et al., 1996) . RH∆ku80 strain (Fox et al., 2009; Huynh and Carruthers, 2009 ) have been transfected with 20 µg of p2855-HXGPRT-5'3'GAP70 vector (linearized with SbfI). RH∆ku80∆gap70 clones were tested by PCR using the primer pairs A to F indicated in figure S8 and table S2.
Antibodies
The antibodies used to checked the integrity of the organelles in ∆GAP45e/GAP45i were described before as follow: polyclonal rabbit α-HSP {Pino, #53}, α-MIC4 {Brecht, 2001 #61}, monoclonal mouse α-IMC1 ({Mann, 2001 #44}, kindly provided by Dr. G Ward), α-ROP2
{Herion, 1993 #60}.
Induced gliding assay
Parasites were grown for 48 hr ± ATc. Freshly released parasites were resuspended in calciumsaline solution containing 1 mM of ionomycin, incubated for 15 min on poly-L-lysine coated coverslips and fixed with PFA/GA. Anti-SAG1 antibody was used to visualize the trails.
Invasion assay
Invasion assays were performed using the RH-2YFP strain as internal standard mainly as described in Sawmynaden et al. (2008) . Briefly, confluent HFFs have been heavily infected with a mixture of the strain of interest and RH-2YFP parasites and washed out after some hr. Parasites were incubated ± ATc after 12 hr and for 36 hr. Extracellular parasites were then collected and the ratio of non-YFP to YFP parasites was determined. At the same time these parasites were transferred on new host cells and allowed to invade for 1 hr at 37°C ± ATc before washing. Then, incubation continued for 24 hr ± ATc and cells were fixed. Parasites were stained with α-SAG1 and the ratio between non-YFP and YFP parasite vacuoles was calculated. The efficiency of invasion was determined by counting vacuoles in 20 fields (e.g. around 400 vacuoles) for each condition and for three independent experiments.
Intracellular growth assay
Parasites were grown for 24 hr ± ATc prior egress. New HFF were then inoculated with parasites and allowed to grow for 24 hr ± ATc before fixation with PFA/GA. Double IFA were performed using α-MLC1 or α-PRF and α-SAG1 antibodies. The number of parasites per vacuole was not be differentiated based on MS/MS analysis alone were grouped to satisfy the principles of parsimony.
